Active peptidic mimics of the second intracellular loop of the V(1A) vasopressin receptor are structurally related to the second intracellular rhodopsin loop: a combined 1H NMR and biochemical study.
Vasopressin (VP) receptors belong to the widespread G protein-coupled receptor family. The crucial role of VP receptor intracellular loops in the coupling with the heterotrimeric G proteins was previously demonstrated by construction of a vasopressin receptor chimera. Yet, no fine structural data are available concerning the receptor molecular determinants involved in their interactions with G proteins. In this study, we synthesized both a linear and a cyclic form of the second intracellular loop (i2) of the human V(1a) vasopressin receptor isoform that is important for the interaction between the alphaq/alpha11 G protein and the receptor. These two peptides are biologically active. They specifically inhibit vasopressin binding to the V(1a) receptor, suggesting that the corresponding endogenous peptides contribute to the structure of the vasopressin binding site via intra- or intermolecular interactions with the core of the V(1a) receptor. The i2 peptide structures were determined by (1)H NMR. Both exhibit a helix and helical elements in their N- and C-terminal parts, respectively, separated by a turn imposed by a proline residue. More interestingly, the central Pro-Leu motif conserved in many GPCRs and thought to be important for coupling to G proteins can adopt different conformations. The "U" shape structure of the i2 loop is compatible with its anchoring to transmembrane domains III and IV and is very similar to the shape of bovine rhodopsin i2. Altogether, these data contribute to a better understanding of the structure of a not yet crystallized GPCR using the mimetic peptide approach.